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SHORT ARTICLE 
Spatial disparities in SME productivity: evidence from 
the service sector in England 
Pattanapong Tiwasing a, Yoo Ri Kim b and Temitope Akinremi 
ABSTRACT 
This paper identifies the key determinants of spatial variability of productivity, focusing on small and 
medium-sized enterprises (SMEs) in the service sector across England. Due to the hierarchically 
structured data, multilevel analysis is applied to distinguish the effects of a firm’s internal variables and 
(sub)regional factors on productivity. Using cross-sectional data for 10,400 SMEs from the UK 
government’s Small Business Survey, 2015, the results show that firm-specific determinants significantly 
influence productivity. The findings also indicate that location, local enterprise partnerships (LEPs) and 
where firms operate play a pivotal role in determining SME productivity. In particular, at the LEP level, 
increasing labour supply, promoting local funding and improving broadband speed potentially enhance 
firm productivity. 
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INTRODUCTION 
The UK has a long history of regional disparities in income and productivity, which are driven 
by two dimensions: (1) London’s outstanding role as a highly productive global city (primarily 
driven by the financial sector) (Office for National Statistics (ONS), 2018); and (2) a large num-
ber of UK regions and subregions with low productivity levels (Gal & Egeland, 2018). Evidence 
from the ONS (2018) suggests that UK productivity varies spatially across regions. London has 
the highest level of productivity (gross value added (GVA) per hour worked), followed by the 
South East. While Yorkshire and the Humber has the lowest, which is lower than the UK aver-
age. At the subregional level, local enterprise partnerships (LEPs), London still has the highest 
level of productivity compared with other LEPs (ONS, 2018). These two patterns underpin 
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Figure 1. International comparisons of productivity, 2019. 
Source: Organisation for Economic Co-operation and Development (OECD) (2020). 
differences in the national productivity as well as the UK economy as a whole, leading to one of 
the most interregional unequal countries in the industrialized world (Gal & Egeland, 2018; 
McCann, 2020). The Organisation for Economic Co-operation and Development’s 
(OECD) (2020) statistics also reveal that UK productivity is lower than in many European 
countries (Figure 1). To address the disparities and low productivity, the UK government has 
established the ‘Industrial Strategy’ and ‘levelling-up’ agenda, but mainstream government 
responses and policy debates barely address these issues since the UK economy, on many levels, 
is still decoupling, dislocating and disconnecting (McCann, 2016). Therefore, reducing spatial 
differences in productivity should be focused on stronger collaboration between regions and 
subregions as well as other locations outside London. 
To overcome the disparities in regional and subregional productivity, small and medium-
sized enterprises (SMEs) are a key under-tapped resource since they contribute 60% of all pri-
vate-sector jobs and 47% of revenue to the economy. Although manufacturing industries are a 
centre of the UK economy when compared with the international productivity, SMEs mainly 
operate in the service sector where businesses account for 79% of employment and 72% of 
total turnover (Department for Business, Energy and Industrial Strategy (BEIS), 2018). Evi-
dence has identified the long-term slowdown in service productivity growth (LSE Growth 
Commission, 2017) and lower productivity compared with the manufacturing sector as well 
as the average level of the country’s productivity (BEIS, 2018). Therefore, raising the pro-
ductivity growth of service SMEs would have a significant impact on overall UK productivity. 
Much empirical research has explored disparities in productivity and business performance 
by focusing on either regional patterns (Doran & Jordan, 2013; Gal & Egeland, 2018) or the 
effect of firm characteristics (Vogel, 2011). Some recent studies have considered both the 
firm- and location-specific effects by controlling the hierarchically structured data when firms 
are clustered in different levels of spatial aggregation (Aiello et al., 2014; Amara & Thabet, 
2019). However, these studies have mainly focused on the manufacturing industry with less 
emphasis on the service sector. Therefore, there is a need to better understand how firm charac-
teristics and (sub)regional factors influence the productivity of SMEs in the service sector. 
This study aims to identify the firm and locational (captured by LEPs) determinants of pro-
ductivity with an emphasis on service SMEs in England. Multilevel analysis is employed to 
address the hierarchical structure of the data, providing a clear distinction between firm- and 
LEP-specific effects on productivity when these effects are modelled simultaneously. To the 
best of our knowledge, there is no study on the spatial disparities in English SME productivity 
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using multilevel analysis and focusing on business services at the LEP level. This analysis draws 
on 10,400 SMEs operating in business service industries across England using a large cross-sec-
tional data set from the Longitudinal Small Business Survey (LSBS) for 2015 commissioned by 
the BEIS. Our results confirm that variations in firm characteristics (firm age, size, type, sector 
and business network) and LEPs (broadband speeds, local growth fund and labour supply) lead 
to disparities in SME productivity in the English service sectors. Therefore, SMEs at the LEP 
level should consider investing in high broadband speeds, monitoring and promoting the local 
growth fund, and increasing skilled labour supply to reduce productivity disparities. 
LITERATURE REVIEW 
Once described as a backward and passive technology adopter (Tether, 2005), productivity in 
the service sector continues to evolve with technological advancements and active adoption of 
new know-how (Crowley, 2017). The UK service sector leads in terms of GVA and plays a 
dominant role in economic advancement and growth (Johnston & Huggins, 2018). Thus, 
studies have called for more focus on the persistent regional disparity and preferring solutions 
for achieving balanced spatial growth in the UK service sector (Gardiner et al., 2013; Kim 
et al., 2021). 
Tackling spatial disparities in productivity has now become central to government efforts in 
advanced economies to enhance economic growth and for policy stability and social cohesion 
(Gardiner et al., 2013). Since the early 2000s, regional productivity disparities have been 
increasing and have widened after the 2008 global financial crisis (McCann, 2020), contributing 
to economic concentration in some regions and relative stagnation in others within countries. 
These within-country disparities are large and persistent not only at the regional level but 
also across smaller ones, including subregions and cities (IER, 2016). Across Europe, the nar-
rative is no different, as many of the high-productivity-growth countries are experiencing inter-
regional disparities (Doran & Jordan, 2013), with the UK inclusive (Gal & Egeland, 2018). 
Reducing the interregional productivity gaps, regional and local policies can play a pivotal 
role in mitigating the key drivers of productivity divergences, such as technology and business 
environment, across regions and subregions. Thus, understanding the key factors influencing 
the differences in productivity and economic growth is necessary. Productivity and economic 
performance are commonly considered at two different levels: the firm level (a micro-level) 
and regional (or subregional) level (a macro-level). Previous research using multilevel analysis 
has mainly focused on the labour productivity of the manufacturing sector, while the service sec-
tor has been overlooked. For example, Fazio and Piacentino (2010) identified the positive 
relationship between productivity and the socioeconomic index of Italian manufacturing 
firms at the provincial level. Aiello et al. (2014) found that firm size, exportability and research 
and development (R&D) investment are positively associated with productivity at the firm level, 
while infrastructure, private R&D intensity and efficiency of public administration are found to 
be positively associated with productivity at the regional level for Italian manufacturing firms. 
Amara and Thabet (2019) also found that older firms, firms with a higher level of human capi-
tal, R&D expenditure, firms operating in information and communication technology (ICT) 
industries and exporting have a positive contribution to productivity at the firm level. While 
regional wage and industrial density are positively associated with productivity at the regional 
level for Tunisian manufacturing firms. On the other hand, Raspe and van Oort (2011) used 
multilevel analysis to examine the impact of agglomerated knowledge resources on the growth 
of start-up manufacturing and business service firms in the Netherlands. They highlighted that 
at the regional level, firm growth, especially for business services, is positively influenced by non-
technological innovations (i.e., marketing, management and organizational knowledge) rather 
than (technologically) R&D-related variables. Also, Sun et al. (2007) found at the city level 
REGIONAL STUDIES, REGIONAL SCIENCE 
592 Pattanapong Tiwasing et al. 
the positive impact service-oriented citizenship behaviour on firm productivity (sales/employee) 
in the hotel industry in China. 
Due to the minimal research on spatial disparities in labour productivity of service SMEs in 
the UK, we therefore, apply a multilevel analysis to explain productivity disparities by providing 
a clear distinction between firm and subregion specific effects captured by LEPs. Due to the 
LEPs, we only focus on the service sectors in England since there are no studies on this analysis 
using these variables. The data and methodology are discussed below. 
DATA AND METHODOLOGY 
Data and descriptive statistics 
The secondary data used are derived from the Longitudinal Small Business Survey (LSBS) for 
2015, undertaken between July 2015 and January 2016. It is a large-scale telephone survey of 
small business owners/managers across the UK. The overall sample size is 15,500 firms, of 
which 13,403 are based in England and 10,400 (77.6%) operate in the service industries includ-
ing wholesale and retail, information and communication, administrative and support, accom-
modation and food services, transport and storage, health and social work, and other business 
services. The SMEs in the service sectors are located in different regions and subregions, that 
is, LEPs. In England, LEPs are voluntary partnerships between local authorities and businesses 
set up in 2011 by the BIES to help determine local economic priorities and lead economic 
growth within the local areas (House of Commons, 2018). There are 38 LEPs in the LSBS 
2015 (Table 1). London has the highest number of business services with 1713 firms, followed 
by the Heart of the South West (435) and Enterprise M3 (419). 
Table 1 details the LEP variables used in the analysis. We merge the information on the 
LEP variables from the UK government sources with the LSBS 2015 via 38 LEPs. Due to mul-
ticollinearity, we cannot use all key LEP variables affecting regional and subregional pro-
ductivity. Therefore, we first look at the local growth deal fund (LGF), which is the most 
recent policy that has been delivered to LEPs to boost their economic performance and pro-
ductivity. From the Office for National Statistics (ONS), the average level of the LGF in 
2014–15 is approximately £246 million, with the highest amount allocated to Leeds City 
Region. Regarding broadband speeds from the Office of Communications, UK (OFCOM), 
it shows that York, North Yorkshire and East Riding has the highest average mean level of 
businesses that are unable to receive broadband speeds of 2 Mbit/s. From the official labour 
market statistics (Nomis), the average labour supply aged 16–64 years is 1,519,035, with the 
highest in London. Table 2 summarizes the descriptive statistics of service SMEs in England. 
The average SME service productivity, measured by turnover per total employee, is £113,567, 
with a median of £37,923. The latter indicates that the majority of service SMEs in England 
have low productivity. 
Multilevel analysis 
Understanding the difference in firm productivity in different localities is a common issue with 
hierarchically structured data where firms refer to different levels of spatial aggregation (Aiello 
et al., 2014). Therefore, using single-level regressions is inappropriate because they do not allow 
for residual components at each level in the hierarchy and treat the firms as independent obser-
vations, leading to an underestimation of standard errors (Rasbash et al., 2017). To address this 
issue, we apply the multilevel (two-level: firm and local (LEP) unit) analysis with random 
effects. This technique allows the firm and LEP level to be modelled simultaneously, where 
the factors at the LEP level are used as independent variables to explain variability in pro-
ductivity at the firm level and in random components. To do this, a sufficient number of groups 
(LEPs) are required as otherwise the variance between groups is poorly estimated. In our case, 
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Table 1. Number of businesses, growth deal fund, broadband speeds, labour supply and labour 
productivity by local enterprise partnerships (LEPs). 
Broadband 
speeds (mean Labour 
Growth of the % of supply, 
Number Deal premises 2015 Average of 
of funding, unable to (number of productivity 
business 2014/15 receive 2 active (£ turnover/ 
LEP services (£ millions) Mbit/s), 2015 employee) employees) 
Black Country 116 162.7 0.03 538,000 57,361.2 
Buckinghamshire 103 53.0 1.25 277,800 221,158.3 
Thames Valley 
Cheshire and 203 157.8 0.76 457,800 99,762.3 
Warrington 
Coast to Capital 399 238.2 0.46 1,027,000 62,763.8 
Cornwall and Isle 171 60.2 2.18 266,800 115,250.8 
of Scilly 
Coventry and 153 89.4 0.97 440,400 302,452.2 
Warwickshire 
Cumbria 114 47.7 3.13 255,800 61,900.8 
Derby, Derbyshire, 308 196.5 0.87 1,082,600 62,315.7 
Nottingham and 
Nottinghamshire 
Dorset 170 79.0 1.20 373,100 70,139.7 
Enterprise M3 419 148.0 1.03 786,900 83,436.0 
Gloucestershire 160 77.5 1.15 323,900 66,152.4 
Greater 233 378.8 0.39 926,600 74,269.2 
Birmingham and 
Solihull 
Greater Cambridge 279 109.1 1.63 867,400 96,748.2 
and Greater 
Peterborough 
Greater 176 126.0 2.78 522,400 98,396.4 
Lincolnshire 
Greater 340 533.3 0.13 1,354,700 77,068.2 
Manchester 
Hertfordshire 172 222.2 0.46 629,500 78,441.3 
Heart of the South 435 168.4 2.47 867,000 71,097.5 
West 
Humber 78 113.6 1.78 450,500 114,668.0 
Lancashire 238 215.1 0.77 705,300 89,548.4 
Leeds City Region 413 627.5 0.85 1,524,100 75,460.5 
Leicester and 193 100.3 0.83 508,000 71,059.1 
Leicestershire 
Liverpool City 176 236.9 0.18 711,600 71,599.2 
Region 
London 1,713 294.0 0.05 4,688,000 239,815.7 
New Anglia 313 221.8 2.50 794,100 70,745.8 
North Eastern 186 329.9 1.06 953,600 69,047.1 
Oxfordshire 174 118.4 0.89 376,800 92,161.2 
(Continued ) 
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Table 1. Continued. 
Broadband 
speeds (mean Labour 
Growth of the % of supply, 
Number Deal premises 2015 Average of 
of funding, unable to (number of productivity 
business 2014/15 receive 2 active (£ turnover/ 
LEP services (£ millions) Mbit/s), 2015 employee) employees) 
Sheffield City 199 325.9 0.61 910,300 80,700.5 
Region 
Solent 224 151.9 0.26 640,200 85,572.3 
South East 762 490.2 0.96 2,059,300 182,356.5 
South East 353 202.3 0.83 1,389,700 121,544.9 
Midlands 
Stock-on-Trent and 157 97.7 0.91 562,500 85,367.1 
Staffordshire 
Swindon and 169 140.8 1.59 366,200 88,064.0 
Wiltshire 
Tees Valley 79 104.2 0.63 318,000 52,434.0 
Thames Valley 206 106.8 0.33 477,500 98,523.7 
Berkshire 
The Marches 146 83.0 4.11 343,900 67,324.4 
West of England 261 230.7 0.81 598,300 73,257.4 
Worcestershire 103 54.2 1.85 288,200 47,135.4 
York, North 158 113.2 5.74 577,000 75,465.8 
Yorkshire and East 
Riding 
we have 38 LEPs across England which are appropriate (Maas & Hox, 2005). The model can be 
expressed as: 
Yij = b0j + bljXij + 1ij 1ij N(0, s 2) (1) 
where Yij is the firm’s productivity in the natural logarithm form of i-th firm nested within j-th 
LEP; Xij is a vector of explanatory variables for the i-th firm nested in the j-th LEP; and εij is an 
error term in the hierarchical model which is assumed to have a normal distribution with mean 
2zero and variance s . 
The variation of the regression coefficients βj is modelled by a group-level regression model 
as: 
2b0j = g00 + g0jZj + m0j m0j N(0, sm0) (2) 
blj = gl0 (3) 
where Zj is a vector of explanatory variables at the LEP level (Table 2), where l = 1,  … , L;  μ0j is 
the group-level residuals, which is assumed to have a multivariate normal distribution with 
2expectation zero and to be independent from εij. The variance of m0j is specified as sm0. Com-
bining (1), (2) and (3) gives: 
Yij = g00 + gl0Xij + gljZj + (1ij + m0j) (4) 
The error term in (4) is now not independently distributed since firms nested in the same LEP 
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Table 2. Definition of the variables used in the analysis. 
Business services 
Definition Observations Mean SD 
Turnover per employee (continuous) 8864 113,566.7 910,516.7 
1 if the firm is located in rural areas; 0 10,400 0.24 0.43 
urban areas 
1 if the firm is a family-owned business; 10,258 0.65 0.48 
0 otherwise 
1 if the firm has 1–9 employees; 0 10,400 0.26 0.44 
otherwise 
1 if the firm has 10–49 employees; 0 10,400 0.26 0.44 
otherwise 
1 if the firm has 50–249 employees; 0 10,400 0.20 0.40 
otherwise 
1 if age of business is between 0 and 5 10,354 0.13 0.33 
years; 0 otherwise 
1 if age of business is more than 20 10,354 0.55 0.50 
years; 0 otherwise 
1 if the firm is sole proprietorship; 0 10,400 0.15 0.35 
otherwise 
1 if the firm is located in the most 11,385 0.10 0.31 
deprived 15% of the country; 0 
otherwise 
1 if the firm has a well-developed 7389 0.49 0.50 
capability for obtaining external 
finance; 0 otherwise 
1 if the firm is a women-led business; 0 10,400 0.23 0.42 
otherwise 
1 if the firm operates in the wholesale/ 10,400 0.19 0.39 
retail sector; 0 otherwise 
1 if the firm operates in the transport/ 10,400 0.05 0.21 
storage sector; 0 otherwise 
1 if the firm operates in the 10,400 0.08 0.28 
accommodation/food sector; 0 
otherwise 
1 if the firm operates in the 10,400 0.08 0.27 
information/communication sector; 0 
otherwise 
1 if the firm operates in the financial/ 10,400 0.05 0.22 
real estate sector; 0 otherwise 
1 if the firm operates in the 10,400 0.19 0.39 
professional/scientific sector; 0 
otherwise 
1 if the firm operates in the 10,400 0.10 0.29 
administrative/support sector; 0 
otherwise 
1 if the firm operates in the education 10,400 0.06 0.23 
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Table 2. Continued. 
Business services 
Definition Observations Mean SD 
HEALTH 1 if the firm operates in the health/ 
social care sector; 0 otherwise 
ARTS 1 if the firm operates in the arts/ 
entertainment sector; 0 otherwise 
LDSE 1 if the firm is located in London and 
the South East; 0 otherwise 
SUPRT 1 if the firm has received information or 
advice in last 12 months; 0 otherwise 
CHAM 1 if the firm is a member of local 
Chamber of Commerce; 0 otherwise 
MEDIA 1 if the firm has a social media 
network; 0 otherwise 
INFORM 1 if the firm has a formal business 
network which meets socially to discuss 
mutual business interests; 0 otherwise 
FORM 1 if the firm has an informal business 




LGF Growth deal fund for each LEP, 2014/ 
2015 (discrete) (£million) 
BBAND Average percentage of businesses who 
are unable to access broadband speeds 
of at least 2 Mbit/s in each LEP 
(discrete) 
LABOUR The number of labour supply in each 
























Note: The local enterprise partnership (LEP) variables are considered as a discrete variable since small and 
medium-sized enterprises (SMEs) clustered in the same LEPs have the same values of the LEP variables. 
tend to have correlated residuals, which violates the assumption of independence. In (4), the 
amount of dependence can be expressed as the intraclass correlation (ICC), which can be cal-
culated from an empty model: 
Yij = g00 + m0j + 1ij (5) 
In (5), the model does not explain any variance in Yij. It only decomposes the variance of Yij into 
two independent components: the variance of 1ij (s2), which is called within-group variance, 
2and the variance of m0j (sm0), which is called between-group variance. Using (5), the ICC 
can be estimated by: 
2s
ICC = m0 (6)
2 2sm0 + s
Finally, (4) allows us to identify the appropriate contextual variables for one or more levels of 
analysis by accounting for the variability in the random component at the same time. 
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Here, labour productivity is measured by turnover per number of employees. Turnover is cal-
culated using information from two questions in the LSBS 2015: actual turnover over the last 12 
months and turnover bands over the last 12 months where firms did not disclose a precise figure 
(here we used the midpoint of the band indicated by firms). This measure is used in many pro-
ductivity studies of business services (Vogel, 2011), whereas the total factor productivity is lar-
gely used in manufacturing and could not be measured due to data limitations. Service 
productivity also requires a slightly different approach from manufacturing due to the hetero-
geneous business characteristics and the quality (satisfaction) of consumer services (Johnston 
& Jones, 2004; Kim et al., 2021). Here, we cannot calculate this measure due to the data limit-
ation on service quality. Due to the productivity measure, cross-sectional analysis was used to 
produce a robust analysis and accurate results since using a panel analysis may lead to underes-
timated productivity because of the midpoint productivity and most of the independent 
(dummy and discrete) variables do not vary over time. We also control for variations across 
the English regions by grouping London and the South East together as they are the leading 
region in overall productivity. 
RESULTS AND DISCUSSION 
Table 3 presents the results of the multilevel models for service SMEs. Model I is regressed 
without the regressors to identify the errors that result from differences across firms and 
LEPs. Model II only includes the firm-level predictors. Model III adds the region dummies 
as the predictors. The LEP-level variables are then added in model IV. The likelihood-ratio 
(LR) tests for all models are statistically significant (p < 0.05), indicating that using multilevel 
modelling is required and the intercept should be considered as an LEP-by-LEP variant coeffi-
cient. The ICC indicates that 1.0% (0.010) of SMEs’ productivity can be explained by their 
mere spatial location. Although this value is relatively small, we cannot ignore it as there is a 
random intercept in the model (µ0j ≠ 0) (Maas & Hox, 2005). Following Fazio and Piacentino 
(2010) and Aiello et al. (2014), we also check for the possibility of cross-level endogeneity by 
adding the level-2 means of level 1 explanatory variables as a regressor to the models. These vari-
ables are statistically insignificant, indicating that there is no issue of endogeneity.1 Addition-
ally, we estimate Akaike’s information criterion (AIC) to compare the models’ performance. 
Model IV is preferable with the lowest AIC. 
In model IV, at the firm level, the results show that sole traders and younger firms are nega-
tively associated with productivity. This could be because of the uncertainties of start-ups and 
the role of learning by doing for achieving productivity gains (Ries, 2011), while older firms are 
estimated to have higher productivity levels. Moreover, micro-businesses are negatively associ-
ated with productivity, yet small businesses have a positive contribution to productivity. We also 
find that SMEs with a strong capability for accessing external finance and those who used exter-
nal information/advice tend to increase their productivity. This suggests the importance of 
external knowledge for service SMEs to gain productivity. However, women-led businesses 
are negatively associated with productivity. This could be explained by the fact that women-
led businesses are traditionally related to fields where low-paid jobs proliferate such as health 
and social care (Carter et al., 2013). Likewise, businesses located in deprived regions tend to 
have lower productivity. 
In addition, the results suggest that the type of sector matters in determining firm pro-
ductivity. SMEs operating in the health and social work industries have a negative relationship 
with productivity, which may be explained by the lack of skilled workers and low-paid jobs, and 
the rest is positively associated with productivity. The results also reveal that being a member of 
a social media-based business and a local chamber of commerce have a positive effect on pro-
ductivity. This allows SME owners/managers to gain market information and opportunities for 
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Table 3. Determinants of small and medium-sized enterprises’ (SMEs) productivity in the business 
service sector using multilevel analysis. 
Dependent variable = Model I Model II Model III Model IV 
Productivity (ln) (SE) (SE) (SE) (SE) 
Level 1: Firms 
Constant 10.435*** 9.556*** 9.516*** 9.643*** 
(0.028) (0.095) (0.095) (0.107) 
RURAL 0.050 0.050 0.058 
(0.039) (0.039) (0.040) 
FAM 0.041 0.042 0.043 
(0.036) (0.036) (0.036) 
WMEN −0.291*** −0.291*** −0.289*** 
(0.039) (0.040) (0.039) 
MIC −0.083* −0.081* −0.083* 
(0.047) (0.048) (0.047) 
SMLL 0.091* 0.093* 0.089* 
(0.050) (0.050) (0.050) 
MED 0.019 0.018 0.018 
(0.056) (0.056) (0.055) 
AGE05 −0.211*** −0.212*** −0.214*** 
(0.051) (0.051) (0.051) 
AGE20 0.201*** 0.200*** 0.199*** 
(0.035) (0.035) (0.035) 
STRAD −0.152*** −0.149*** −0.152*** 
(0.051) (0.051) (0.051) 
DEP −0.179*** −0.168*** −0.173*** 
(0.052) (0.052) (0.052) 
CFIN 0.066*** 0.066*** 0.066*** 
(0.012) (0.012) (0.012) 
SUPRT 0.082** 0.083** 0.080** 
(0.033) (0.033) (0.033) 
WHOLE 1.276*** 1.278*** 1.273*** 
(0.076) (0.076) (0.076) 
TRANST 0.731*** 0.733*** 0.731*** 
(0.098) (0.098) (0.098) 
ACCOMD 0.221** 0.224** 0.221** 
(0.088) (0.088) (0.088) 
INFORMT 0.760*** 0.757*** 0.751*** 
(0.089) (0.089) (0.089) 
FINNCE 1.282*** 1.278*** 1.277*** 
(0.096) (0.096) (0.096) 
PROFESS 0.727*** 0.725*** 0.723*** 
(0.076) (0.076) (0.076) 
ADMIN 0.457*** 0.455*** 0.0453*** 
(0.084) (0.084) (0.084) 
EDUCT 0.074 0.069 0.073 
(0.092) (0.092) (0.092) 
HEALTH −0.323*** −0.322*** −0.325*** 
(0.081) (0.081) (0.081) 
ARTS −0.095 −0.093 −0.095 
(0.101) (0.101) (0.101) 
(Continued ) 
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Table 3. Continued. 
Dependent variable = Model I Model II Model III Model IV 
Productivity (ln) (SE) (SE) (SE) (SE) 
MEDIA 0.086** 0.086** 0.085** 
(0.034) (0.034) (0.034) 
CHAM 0.064* 0.065* 0.066* 
(0.040) (0.041) (0.041) 
INFOR −0.068 −0.069 −0.070 
(0.035) (0.035) (0.035) 
FORM −0.022 −0.026 −0.026 
(0.035) (0.035) (0.035) 
Level 2: LEPs 
LSE 0.156** 
(0.053) 
LABOUR 6.21 × 
10−7*** 






Variance at LEPs 0.019 0.015 0.011 0.007 
Variance at firms 1.861 1.477 1.476 1.477 
Intraclass correlation (ICC) 0.010 0.010 0.008 0.007 
Likelihood-ratio (LR) test 109.87*** 56.22*** 32.62*** 6.55*** 
Akaike information criterion (AIC) 30,054.81 20,080.34 20,070.66 20,069.89 
Observations 8675 6192 6192 6192 
Notes: *, **, ***Significance at the 10%, 5% and 1% levels, respectively. 
Multicollinearity is not an issue since the highest correlation is 0.39, which is the correlation between 
LABOUR and LGF. SE, standard error. 
adding value outside of their immediate circle of contacts (Naudé et al., 2014). Regions also 
matter for productivity as the results of model III show that firms located in London and the 
South East are positively associated with productivity. Our result follows the general findings 
of the ONS (2018) in which London and the South East have a higher level of productivity 
than other areas. 
At the LEP level, the LGF has a negative association with productivity. This can imply that 
the funding is primarily distributed to low productivity LEPs, which follows the purpose of this 
funding to help boost local economies and improve low productivity at the LEP level. From the 
descriptive statistics in Table 1, this funding is likely to be linked to the government’s regional 
policies such as Midlands Engine and Northern Powerhouse since it is likely to provide for low 
productivity LEPs such as Leeds City Region, Greater Manchester, Greater Birmingham and 
Solihull, and North East LEPs. From the foregoing, it can be inferred that the government has 
attempted to address low productivity through the devolution and decentralization of the UK 
national–subnational governance system (McCann, 2020). Otherwise, the negative relationship 
would raise questions about whether or not the LGF has a clear focus on tackling low pro-
ductivity for service SMEs in each LEP. We also find that SMEs located in the LEPs with 
a high number of labour supply increase productivity. This finding suggests that an increase 
in the number of labour supply can provide an opportunity for employers to choose workers 
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with the right skills for their industries (Robson & Saunders, 2004). In addition, limited access 
to basic broadband speeds (2 Mbit/s) tends to reduce productivity. This indicates that broad-
band speeds can improve productivity for business services as businesses are well-connected 
with online services, operations and communications. 
CONCLUSIONS 
This paper examines the spatial determinants of individual-level firm’s characteristics and con-
textual-level (subregional) on SME productivity for business industries in England using the 
LSBS 2015. After controlling for the hierarchically structured data, this paper highlights that 
variations in firm characteristics (firm age, size, type, sector, business network and capabilities) 
and LEPs (broadband speeds, LGF and labour supply) lead to disparities in SME productivity 
in the service sector in England. This suggests the need for adequate support at the LEP level. 
Key policy implications to support service SMEs can be drawn from the results. First, the 
significant relationship between LGF and productivity can confirm that the LGF is likely to 
contribute to the LEPs with low productivity, which could support the government’s regional 
policies to rebalance the UK economy. Yet, since not all the LEPs with low productivity are 
located in the targeted regions, the monitoring and distributing process of the funding and 
the evaluation of the related business activities should be improved and standardized. Identify-
ing the LEPs with the strongest and weakest in their productivity could help develop better 
strategies for effective usage of funding that can fairly be distributed across the regions and 
local economies. Second, investments and improvements of high broadband speeds (i.e., super-
fast or ultrafast broadband) as well as digital infrastructure are vital for thriving service SME 
productivity. Next, a business network membership (the local chamber of commerce and social 
media-based business networks) and gaining external knowledge can improve productivity. 
Thus, support for start-ups and established SMEs should pay attention to business networks 
rather focusing on internal considerations. Additionally, start-ups, micro-businesses and 
those in deprived areas should be funded to support learning, R&D, capital investment and 
reaching new markets. Finally, health/social work industries require more support and invest-
ment in training and development for all skill levels, particularly at the management level, 
which can help improve their productivity. 
This paper highlights some avenues for further research. Given its quantitative nature, 
interviewing management-level personnel is recommended to gain deeper understandings of 
productivity and business obstacles in the real business setting. Our results reveal that 
women-led SMEs record significantly lower productivity; further research could explore the 
challenges and opportunities in women-led businesses. Considering labour productivity 
amongst business services, further research could consider the form of understated quality 
change. Lastly, due to data limitation, future research would benefit from a longitudinal data 
analysis to better understand firm and regional determinants of productivity over time and 
across different spatial levels. 
NOTE 
The results are available from the authors upon request. 
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